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Abstract
As a profession, industrial design has been affected by different dynamics throughout its
history. One of the dynamics which affected industrial design strongly is the arrival of new
technology. One of the fields in which information technology revolution happened is the
arrival of micro-electronics, particularly in the area of telecommunication. This created an
entirely new area of professional practice which was first named user interface design, but
then developed to become a new professional practice, interaction design.
Although interaction design is a growing profession today, interaction designers often have
to explain what an interaction designer actually does and argue that their specialty is not
something that anyone could do without a formal education both to stakeholders and
clients who buy their designs. Furthermore there still seems to be confusion when the job of
industrial designers and interaction designers are overviewed together.
The aim of this paper is to build a background for role sharing in design processes with a
specific focus on industrial design and interaction design.
Role sharing in design processes is highly related with design practice. Thus the empirical
data for this research has been gathered through two sets of interviews and also a
validating case study based on a product’s design process.
There are significant parts of the design process in which interaction design and industrial
design collaborate. The closest and the most intense collaboration take place in early
phases of design process such as concept generation and creation of design alternatives
which are explored in-depth in the paper.
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Introduction
The role of the industrial designers has changed from a product-development oriented
practice to include other aspects of business such as strategy work, understanding
consumers, and publicity (Cagan, J., Vogel, C., M., 2002; Valtonen, 2007). During the
1990s and especially at the beginning of the new millennium, the term strategic design
became widespread. The aim of the designers has been to move from an operative role
towards work of greater strategic importance which means they began to participate in
early phases of product development activities.
On the other hand, human beings have interacted with nature, equipment and machines
since their existence; interaction design has a wide scope in this context. Penetration of
information and communication technologies in everyday life have caused new types of
products or more complex version of existing products to interact with.
Developments in information and communication technologies (ICT) has shifted industrial
design discipline from the notion of product as object to product as event by the need of
understanding dynamic and interactive products better within the scope of human
behaviour. Creating new type of products, documents, environments and services have
become widespread recently.
Starting out from the above explanations, this paper explores role sharing between
industrial design and interaction design by especially emphasizing historical development
of interaction design within industrial design profession.

Method
The empirical data for this paper has been gathered through two sets of interviews and
also a validating case study based on a product’s design process. The first set of in-depth
interviews with 25 industrial designers has been held in Finland, and the second set of
interviews has been conducted with 5 industrial designers and interaction designers in
the US. The case study has been conducted with a design manager, user researcher,
industrial design lead and also interaction designers.
This research has been accompanied by a literature review to validate our findings for the
research. Interestingly not much exactly about this topic has been written in traditional
scholar journals but in design magazines so far. This paper is also an attempt to
contribute to the literature in this respect.
The interviews were semi-structured in both sets. The data were connoted using broad
headings which were prepared before the interviews. Under these headings, personal
opinions and reflections were differentiated from statements that could be validated
through other data. At this stage, also statements for some more specific issues such as
integration of interaction design in product development activities, role sharing,
prototyping, tools and methods, design management, the introduction of Computer Aided
Design (CAD) tools, user interface design-themes that had appeared frequently during
the transcription process-were also connoted.
The first set of interviews was conducted face to face in Finland with designers
anonymously. Many of the designers have specialist roles or work as in-house designers
in large corporations. The research is thus qualitative-as a courtesy to the small size of
profession as a whole. The results from the interviews were then compared with
information from other sources to get the full picture of the situation within industrial
design as a professional practice.
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The first 18 of the interviewees in the first set were selected using two separate methods.
Some interviewees were chosen as typical cases of their specialization. The same people
often seemed to figure in the press representing their own specialization as pioneers in
their own area. Some of the initial interviewees were also selected by a method of
quotation, where possible fields of specialization within industrial design were identified
and the interviewees were selected as representatives of these fields. The method was
especially used in the case of in-house designers where very little published data was
available.
The first 18 interviewees were then complemented with a further 5, the interviewees
being selected using the snowball method: all the subjects of the first interviews were
asked if they knew other people who would be useful to interview and for what reasons.
Some of the individuals thus mentioned were then selected for complementary
interviews. In addition to the specialization areas, special attention on representativeness
in the selection of the 23 interviewees was also directed to age, work history, location,
gender, and education.
The first conducted interviews with 23 industrial designers were biographic interviews.
When the research process proceeded, the first biographic interviews were
complemented with second interviews concerning particular topics or bringing
understanding to the chosen cases. Many of the interviews were with the same 23
designers, but also 2 additional designers were interviewed, making the total of the
interviewed industrial designers 25.
The second set of interviews have been conducted face to face in Silicon Valley, USA
with key professionals from leading industrial design and interaction design based
consultancies that have pioneer work in the mentioned area internationally. This set of
interviews has been conducted to examine how the field of study has been perceived; to
examine definitions, design and development processes within a general perspective,
and potential roles of industrial design and interaction design with the support of the key
contacts from leading design consultancies at Silicon Valley in USA. The reason for
choosing Silicon Valley in USA is that not only it has been accepted to be the centre for
designing information and communication technologies (ICT) embedded products, but
also has been the centre for key institutes and companies such as Xerox Parc, Stanford
Research Institute (SRI), Apple and IDTwo in the history of interaction design.
During the set of second interviews, the design consultancies which have been contacted
with, were determined due to 3 criterion: Consultancies which have both industrial
designers and interaction designers in-house; in-house product design and development
process; consultancies which have only industrial designers in-house; outsourcing
interaction designers when required; consultancies which have only interaction designers
in-house; collaborate with other design consultancies working on projects with their inhouse industrial designers.

A Brief Historical View on the Birth and Early Days of
Interaction Design
The job of industrial design has been changing since its existence. Furthermore industrial
design profession has become more complex over the last 15 or so years with the advent
of new technologies and methodologies in the design world. Issues and ideas such as
sustainable design, user-centred design, use of computers, global manufacturing, global
branding and consumerism have all had an impact on industrial design activity. One of
the most essential issues for this research is the arrival of new technology.
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On the other hand, the birth of interaction design is closely related with the development
of computing systems and information and communication technologies. The paradigm
shift in the nature of computer interfaces came in the late 1970s, when the first graphical
user interfaces (GUI) were created. The GUI made the user interfaces much more
intuitive, and also made it possible to develop the software code for the interface
separately from the application code it was designed to support. Expansion was further
emphasized by the fact that a growing number of products began to include
microprocessors, displays and graphical interfaces. As the structure of the interfaces
became more and more complicated and the technical abilities of the displays grew, the
amount of information that was shown to the user also increased and became more
complex and needed to be thoroughly designed in order to remain usable. As Löwgren
and Stolterman (2004) states digital artefacts transformed from tools and information
processors to communication media in 1990s; the most visible sign for this transformation
is seen as the Internet. The arrival of the computer led not only to new tools for industrial
designers, but also to new areas of work. Industrial designers had traditionally designed
the physical form of products and appliances, including the graphics and knobs that were
needed to use the product. When the products started including displays, the natural
assumption was that the design of the content of this display, and physical keys for the
interaction with the product, were part of the industrial design process. The new
technology hence created a new area of work for industrial designers – user interface
design. This created a new area of design that was first named user interface design and
then became interaction design.
Interaction design has been used as a term firstly by Bill Moggridge and Bill Verplank in
1980s; as Verplank (2008) states they used this term to bring “graphical user interfaces to
product design world”. Moggridge (2007) describes his first use of interaction design as:
I had my first prototype [laptop] in 1981. I took it home and I started thinking, ‘Now I have
a chance to use this myself.’ I sat down to work, trying to understand what was happening
in this little electroluminescent screen. And within about five minutes I’d forgotten
everything about the physical form of the product, I was so focused on that interaction with
the software – I found that I was sort of sucked through the screen into this virtual world.
Occasionally I’d remember, ‘Oh yeah, I designed this physical thing,’ but beyond that, the
important aspect – the interface –was something that I didn’t yet know how to do. And so I
decided to learn how.
Today there is no commonly agreed definition of interaction design, its core can be found
in an orientation towards shaping digital artefacts—products, services, and spaces—with
particular attention paid to the qualities of the user experience. (Fällman, 2008).
To have an understanding on the current role of interaction design, it is necessary to get
an overview on the emergence and role of interaction design in software development
activities (Figure 1). Winograd (1996) describes the relation of design and software as
follows:
Design cannot be neatly divided into compartments for software and for devices: The
possibilities for software are both created and constrained by the physical interfaces. In
today's world of computer applications, the vast majority of applications present
themselves to users in a standard way—a visual display with a keyboard and mouse. But
the future of computing will bring richer resources to physical human–computer
interactions.
…
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Researchers are exploring further possibilities, including tactile input and output devices,
immersive environments, audio spaces, wearable computers, and a host of gadgets that
bear little resemblance to today's personal computer or workstation.
…
As experience with a wider variety of devices accumulates, the design of interaction based
on new combinations of devices and software will be an important emerging topic in what
we have—for the moment—called software design (Winograd, 1996: 3).

Figure 1. The role of design in software development activities (adopted from Cooper, Reimann and
Cronin,
2007)

There was no need to have designers in software development activities at first because
the users of software were the people who also built and used the products as shown in
Figure 1. In other words, products were used by only “expert users” during this period.
Furthermore, there were a few computers used by experts.
In the second period, managers were brought up into the process to help translating
market opportunities into product specifications. This period refers to the one when
software began to be used in work environments by relatively a wider range of users
when we compare with the first period. As Edeholt and Löwgren (2003) the number of
users increased due to the relatively wider use of computers.
When the industry reached to a mature level and software products were used by a larger
population of users, the usability of those products turned out to be an important issue as
those products were hard to use (Norman, 2002; Cooper et al., 2007).
The paradigm shift in the nature of computer interfaces came in the late 1970s, when the
first graphic user interfaces (GUI) were created. The GUI made the user interfaces much
more intuitive, and also made it possible to develop the software code for the interface
separately from the application code it was designed to support. In this case the role of
the designer has been limited to “look and feel” as Cooper et al. (2007) states which refer
to create icons and other visual elements; graphic designers were involved as designers
in software development activities. Although icons and visual elements were designed by
graphic designers, this new area of profession was not an area for graphic designers who
design static graphics such as posters and books or an area for engineers or
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programmers who produce codes (Winograd, 1996). Especially in the mid-1980s
organizations discovered that the new generation of information technology required new
and different skills from its creators (Löwgren and Stolterman, 2004).
Expansion was further emphasized by the fact that a growing number of products began
to include microprocessors. As products increasingly included microprocessors, they also
started to include displays and graphical interfaces. As the structure of the interfaces
became more and more complicated and the technical abilities of the displays grew, the
amount of information that was shown to the user also increased and became more
complex. A specialized group of professionals was needed to design the information.
The final evolution phase as shown in Figure 1 is the one in which designers take place
starting from early stages; they have roles not only creating visual elements but also
understanding users and creating solutions for them. In this case, especially interaction
designers have begun to take strategic roles in software development activities.

Work division between industrial designers and interaction
designers: defining the roles and the process
The line between what is part of industrial design and what is not in the interface design
process seems to be very fine. The area of HCI is broad and is performed by a multitude
of professionals from engineers to cognitive scientists. The closest professional group to
industrial design in this context is graphic designers. Many of the industrial designers who
have focused on interface design have also acquired additional training in graphic design.
But having additional training in graphic design has not been enough to design complex
interactions.
The industrial designers themselves seem to draw a line between the interfaces on a
computer screen and the usability of the product as a whole. They tend to see the first as
graphical design, while designing a user interface for a physical product with a proprietary
physical interface (i.e. hard keys) is industrial design. Many of the industrial designers
see a difference in designing user interfaces that are entirely two-dimensional (i.e. on a
computer screen, presumably best designed by graphic designers) and those that include
physical, three-dimensional components. In this sense, industrial design is more about
product-specific user interfaces than general platform user interfaces that could be used
on any computer screen. One of the industrial designers describes this approach:
“I do user-interfaces that cannot be separated from the physical product, that include
issues such as ergonomics. My work is not only considering hierarchies and such... It
includes a graphical user interface but also a physical product.”
Moggridge (2005) describes the effects of digital technology in design:
… Now, there is an interesting convergence happening because as the digital technology
spreads, it becomes more part of everything. Then gradually products have digital
technology in them. So industrial design is in an era of converging. I think you find a lot of
interaction designers working on interaction design solutions which have products in them.
A lot of product designers are working on products that have interaction features in them.
So they are tending to overlap, but there are only overlapping in the way that a furniture
designer and an architect might overlap.
Still, the understanding that user interface design has been part of industrial design rather
than graphic design seems to prevail among the industrial designers.
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“My title is industrial designer comma user-interface designer” (Interviewee 1).
“All our user-interface designers are educated as industrial designers. We don’t have any
graphic designers [hired]” (Interviewee 2).
However, when the user interface’s connection with the physical product gets vaguer,
new user interface designer roles appear that are difficult to define even for the user
interface designers themselves:
One of these user-interface designers works on demos. When a product is produced usually
a demo about the product is done. It can be more in the spirit of marketing or as a user
manual-type of demo. Usually the demo is put on a cd which the customer then duplicates
to their different clients. This work, as I see it, could often be considered graphical work.
(Interviewee 3).
The confusion between industrial designers and graphic designers in user interface
design appears to be quite common, as the designers so eagerly describe how they differ
from each other. The other group of people who work in close connection with user
interface designers, the people who actually write the code for the user interface, are
hardly even mentioned in the interviews. It is considered perfectly clear that this is a
completely different group of professionals, usually with technical training, and that the
designer delivers the user-interface design to professionals who then write the code and
make it work in practice. Certainly, the designer does not perform this task. Professional
user interface designers are a small and rather new group of professionals within
industrial design. They are a highly skilled and well-educated group of professionals, but
sometimes they face the fact that their counterparts are not well aware of their existence.
The pioneers often have to explain the essence of what they do.
“Our head of product development said [in 1993]: “You are an industrial designer, why do
you want to do this [user interface design]?” Then I had to explain to him that an
industrial designer does this and this and…” (Interviewee 4).
In bigger companies, the tuition phase usually passes when the number of user interface
designers in the company grows. Even in Nokia, today the biggest employer of user
interface designers in Finland, there was only one user interface designer in the early and
mid-eighties and more than a hundred 20 years later (Valtonen, 2007). In recent years
the amount of interaction designers has increased in importance (Clatworthy, 2010).
Hence Moggridge (2005) mentioned the changes in the number of interaction designers
at IDEO as follows:
“In early 2000s, we used to hire tens of interaction designers, but by the beginning of 2005,
we hired around 200 interaction designers at IDEO”
User interface designers who work within a corporation only have to go through the
explanatory phase once, but user interface designers working for design agencies face
this scenario on a daily basis. Very often the customer is using user interface designers
for the first time. This sometimes reflects on the decision making process. Uncertainty as
to who should make decisions about user interface design or which criteria should be
used for the decision making is quite common.
Many people with an engineering background seem to think that anyone with the capability
to think logically can do user interface design. I think that colour design is a little similar –
people always tend to have a comment about them and no one is ever wrong about these
issues. It is difficult as a subcontractor to start arguing about the issue as there are rarely
any precise measurements to rely on. I think colours are a good comparison in the sense
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that you spend weeks working on colour design and present the end result to the customer
who then collects all sorts of people just to tell you that they like or dislike a certain colour.
And there you’ve spent weeks doing research on what colour works the best and what
colour is in fashion in the coming year... Everybody seems to think that anyone could do
this job [of a user interface designer]. Your role as a designer is more to make sure that no
bad options would even be presented (Interviewee 5).
On the other hand, in early phases it seems harder for interaction designers to
communicate and give an understanding of interaction design to other stakeholders. In
other words, the role of interaction designers sometimes tends to be confusing for the
customer who buys the design. Cronin (2005) and Salomon (2005) emphasized that as
interaction designers, they spent much time trying to explain the content and scope of
interaction design to the clients and other stakeholders. Furthermore Anderson (2008)
and Bangsund (2008) explained that during the initial meetings, they observed that
people from employee companies understood the industrial design concept much more
easily, but did not understand the interaction design concept so easily.

Blending and Forming Roles: What could be Done
Together and What Could be Done Separately
Internal specialization within professional practice arises when the skills applicable to a
given task area develop beyond the ability of individual practitioners. Division can often
be a strategy for upwardly mobile groups seeking to place themselves above their current
peers (Abbott, 1988). The jurisdiction of labour consists of usually two structurally split
equal parts and also a shared area without division of labour. As Abbott (1988) states
functional divisions are virtually required when conflict arises between two professions
that already hold secure full jurisdiction of other tasks.
The design process in this paper is based on the product development activity phases
which have been put forward by Ulrich and Eppinger (2004). The product development
activity consists of phases such as planning, concept development, system level design,
detail design, testing and refinement and production.
The work division between industrial design and interaction design is shown in Table 1
according to the second set of interviews. During the planning phase, both industrial
designers and interaction designers concentrate on user research, needs and
requirements of the client, market research data and literature review. Although both
design professions concentrate on the same factors, they handle those issues from
different perspectives. While industrial designers try to understand users from a
perspective based on ergonomics and anthropometrics, interaction designers concentrate
on understanding users’ mental models and processes. At the end of planning phase,
both industrial designers and interaction designers have roles in creating concept, use
and context scenarios. These steps in concept development phase are the ones which
collaboration and cooperation are seen the most between industrial designers and
interaction designers. Thus in concept development phase, the basic design decisions
are taken. Due to the basic design decisions, both design professions create alternatives
for the project. These alternatives are tested by gathering the mock-ups generated by
industrial designers and paper prototypes generated by interaction designers. Both
design professions generally work in their teams in system level design phase. At this
point, although neither of teams is totally independent to each other, they frequently
cooperate in order to discuss and exchange ideas. In system level design phase both
industrial designers and interaction designers continue creating design alternatives.
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Industrial design tasks according to
interviewees

PRODUCT DESIGN AND DEVELOPMENT ACTIVITY (Ulrich and Eppinger, 2004)
Testing and
Detail
Production
refinement
design
System level design
Concept development

Planning

•
•
•

•
•
•
•

•
•
•
•
•

•
•

•

•

Stake holder research
Research for sample
competitor products
User research (needs,
preferences; especially
using market research
data, anthropometrics)
Ergonomic considerations
Product form, physical
considerations,
Physical controls on the
product Qualities of
materials
Production methods;
production cost, etc.
(feasibility research)
Alternatives for the form
of the product
Alternatives for placement
of physical controls on the
product
Material alternatives
Mock-ups
Research for production
cost of physical controls

Material qualities
Colour, pattern

Interaction design tasks according to
interviewees
•
•
•
•
•
•
•
•
•

Stakeholder research
User research (needs,
preferences, mental
models)
Field research (literature
overview)
Persona creation
Generation of work flow
Generation of use cases
Development use and
context scenarios
Software structure
Software platform
generation for interaction
(feasibility research)

•
•

Mental models
Software platforms,
structure of platforms and
qualities
Framing
Validation of scenarios
Physical controls of the
product
Paper prototype
Affordances

•
•
•

Graphical User Interface
User perception
Typography, colour

•

User and product
interaction
Consistency of behaviour
with the whole product
Corporation with graphical
user interface and
software developers

•
•
•
•
•

Relationship between
users and the product in
terms of ergonomic
considerations and user
needs

•

Corporation with
engineers

•

•

Corporation with graphical
user interface and
software developers

Table 1
Roles of industrial design and interaction design in design process

This research shows us that it is essential for interaction designers and industrial
designers to be in close cooperation and collaboration in product development activities.
This collaboration and cooperation should be especially intense in early phases in which
user research studies are conducted, essential design decisions are taken and initial
concepts are created.
When the design and development processes of the interviewees have been examined,
interaction design based consultancies stated that some industrial design based
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consultancies contacted them to work together on a project after having fundamental
design decisions, even after the product’s form has already been defined. Interviewees
emphasized that this situation has negative effects on the final product’s success and the
level of innovation
Based on the statements of the interviewees, the most overlapping area between
interaction design and industrial design is assumed to be creating consistency among
physical controls and the user interface.

Figure 2
Dependency between industrial designers and interaction designers in terms of role sharing and
information exchange during concept generation in the design process

Findings of the interviews show that during the concept generation phase, roles of
industrial designers and interaction designers have been imprecise in terms of creating
the form of the product, the location, form, colour and material of physical controls which
users interact with. In other words, industrial designers might propose ideas for
interaction designers or vice versa. While the concept generation phase and design
alternatives creation phase seem to be the phases which blend the activity areas and
responsibilities for both design professions in a way, there are steps especially in creating
design alternatives during which industrial designers and interaction designers are
dependent to each other in terms of role sharing and information exchange.
Figure 2 shows the dependency between industrial designers and interaction designers
during early steps of design process. According to the results of the interviews, the phase
during which collaboration and corporation between industrial design and interaction
design take place is concept development. During this phase there is information needed
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to be exchanged between industrial designers and interaction designers; that is to say,
there are sub-phases in which both designers are dependent to each other: interaction
designers need to get information about the screen dimensions in which the content and
interaction is supposed to be embedded from industrial designers. Thus the dimensions
of the product affect the dimension and resolution of the screen and those are the factors
which affect the quality and quantity of information and the interface that are supposed be
embedded in the product. But at this point, we foresee that not only industrial designers
but also interaction designers might propose the mentioned dimension information.
Although this information is directly dealt with the product’s form and is supposed to be
within the role of industrial designers, it can be accepted as type of information in terms of
product’s content and its dialogue with users at the same time. On the other hand, the
prototypes concerning the use of both the digital content and physical content are
supposed to be compatible with each other and constitute an entirety. Because of these
reasons industrial designers and interaction designers are needed to work dependent
and in collaboration to each other.
Products have become multifunctional and complex. Behaviours of such products are
provided by dynamic interfaces instead of static ones. In this case, it is possible to accept
that products are becoming “boxes” that shelter the hardware and functions in terms of
physical considerations. This determination also shows that interaction design has begun
to have a wider role than industrial design has in product development activities.
According to the results of this research, there are differences in terms of methods,
techniques and design language in approaching the design problem and understanding
users between industrial designers and interaction designers. Conducting case studies
regarding this result might contribute to affect and develop thriving techniques, design
and representation languages.
Besides products have become multifunctional, complex and ubiquitous, the interactions
between users and products have also become more and more intangible including
services. These factors cause a recent actor on service design to take place in product
development activities. Another research on the relationship among these three
professions might be conducted in order to re-define the roles in product development
activities.
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